Spatial Analysis of Air Pollution and
Mortality in Los Angeles
and Toronto
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Background

e Intra-urban gradients in air pollution




Research Questions




Data and Methods




Modeled PM2.5 Concentration Levels throughout
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Wealth and Air Pollution Exposure
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Los Angeles
Social Factor 1 (1980)

0.022-081B




Results

 Pollution effects significant and large RR ~ 1.17

over 10 ug/m?3 contrast for all cause mortality (3
times as large as the inter-urban effect reported
by Pope et al. 2002)

e |Inclusion of confounders decreases effect to RR




Residual Random: Effects for

AII Cause Viortality

Resrduals for Nearest Neighbor + PM + 44 Covariates
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2000 PM, - Regressed
onto 1980 PM, = (N = 51 Cities)

PM25 ug/m3 (2000)

4 Rsq = 0.6069
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2000 PM, - Regressed
onto 1993 PMy, (N = & Sitesiin LA)
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Future Directions

 More accurate assignment of residence

 Enhanced exposure models with traffic
data, land use regression, GLM and co-
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Research Objectives
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95 |ocations successfully retrieved in Sept 2002
and analyzed

« Range much larger than from Gov’'t monitoring
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Physical Geography

Geographic Locations )

Wind Interaction J

Population Densities J

Demographic

Dwelling Counts ]

Dwelling Value )

UTM NADS83 Coordinates

Upwind downwind of Expressway
Upwind - Downwind
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Aggregated at different scales
CT, EA, Postal Codes

Different density measures
Simple density
Kernel Estimate




Evening Peak Wind Direction
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Morning Peak Wind Direction
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Toronto Downtown
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. Wind Interaction
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Model Summany.




Observed on Predicted VValues

Observed values

Unstandardized Predicted Value
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1992 Interpolated Ozone Levelsin Toronto
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2002 Interpolated Fine Particulate (PM,, c) Levelsin the Greater Toronto Area
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Cohort Assignment




RR Based on 10 ppb and 17 ppb (mean minus min) Contrast for
Circulatory Mortality: Note preliminary results not for citation

Relative Risk Estimate
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0.00
10 ppb contrast mean minus minimum

(14.8 ppb)




NO2 (2002)
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Seasonal Correlation
(Fall 2002 vs. Spring 2004)

10 Rsq = 0.6792
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Discussion
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